Effects of acoustic trauma on dorsal cochlear nucleus neuron activity in slices.
Previous studies found increased multi-unit spontaneous activity in the dorsal cochlear nucleus (DCN) of animals that had been exposed to intense sound. Such activity may be related to tinnitus. Our study examined effects of previous exposure to intense sound on single neurons in the DCN, by measuring spontaneous activities and sensitivities to acetylcholine, an important neurotransmitter of centrifugal pathways to the cochlear nucleus, in brain slices. Spontaneous discharges were recorded extracellularly in the DCN portion of brain slices from control and intense-tone-exposed rats. Slices from exposed rats showed increased prevalence of bursting and decreased regular spontaneous activity. Since regular neurons include fusiform cells, and bursting neurons include cartwheel cells, intense tone exposure may lead to increased activity of DCN cartwheel cells and decreased activity of fusiform cells. Alternatively, the activity of some fusiform cells might change to bursting. Intense tone exposure also appeared to increase bursting neuron sensitivity to carbachol. This suggests that changes in DCN cartwheel cell spontaneous activity may reflect changes in effects of cholinergic centrifugal pathways following intense tone exposure. We conclude that acoustic trauma may lead to changes in the physiology and pharmacology of DCN neurons. These changes may be related to underlying mechanisms of central tinnitus.